Site density of the sodium-calcium exchange carrier in reconstituted vesicles from bovine cardiac sarcolemma.
The site density of the Na2+-Ca2+ exchanger in bovine cardiac sarcolemma was estimated from measurements of the fraction of reconstituted proteoliposomes exhibiting exchange activity. Sarcolemmal vesicles were solubilized with 1% Triton X-100 in the presence of either 100 mM NaCl or 100 mM KCl; after a 20-40-min incubation period on ice, sufficient KCl, NaCl, CaCl2, and soybean phospholipids were added to each extract to give final concentrations of 40 mM NaCl, 120 mM KCl, 0.1 mM CaCl2, and 10 mg/ml phospholipid. These mixtures were then reconstituted into proteoliposomes, and the rate of 45Ca2+ isotopic exchange was measured under equilibrium conditions. Control studies showed that Na+-Ca2+ exchange activity was completely lost if Na+ was not present during solubilization. The difference in 45Ca2+ uptake between vesicles initially solubilized in the presence or absence of NaCl therefore reflected exchange activity and corresponded to 3.1 +/- 0.3% of the total 45Ca2+ uptake by the entire population of vesicles, as measured in the presence of the Ca2+ ionophore A23187. Assuming that each vesicle with exchange activity contained 1 molecule of the Na+-Ca2+ exchange carrier, a site density of 10-20 pmol/mg of protein for the exchanger was calculated. The Vmax for Na+-Ca2+ exchange activity in the proteoliposomes was approximately 20 nmol/mg of protein.s which indicates that the turnover number of the exchange carrier is 1000 s-1 or more. Thus, the Na+-Ca2+ exchanger is a low density, high turnover transport system.